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15.1
General

In E-UTRAN, MBMS can be provided with single frequency network mode of operation (MBSFN) only on a frequency layer shared with non-MBMS services (set of cells supporting both unicast and MBMS transmissions i.e. set of "MBMS/Unicast-mixed cells").

MBMS reception is possible for UEs in RRC_CONNECTED or RRC_IDLE states. Whenever receiving MBMS services, a user shall be notified of an incoming call, and originating calls shall be possible. ROHC is not supported for MBMS. 

RNs do not support MBMS.

15.1.1
E-MBMS Logical Architecture
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Figure 15.1.1-1: E-MBMS Logical Architecture

Figure 15.1.1-1 depicts the E-MBMS Logical Architecture.
Multi-cell/multicast Coordination Entity (MCE)

The MCE is a logical entity – this does not preclude the possibility that it may be part of another network element – whose functions are:

-
the admission control and the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. The MCE decides not to establish the radio bearer(s) of the new MBMS service(s) if the radio resources are not sufficient for the corresponding MBMS service(s) or may pre-empt radio resources from other radio bearer(s) of ongoing MBMS service(s) according to ARP. Besides allocation of the time/ frequency radio resources this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme.
-
counting and acquisition of counting results for MBMS service(s).

-
suspension of MBMS session(s) within MBSFN area(s) based on the counting results for the corresponding MBMS service(s).

The MCE is involved in MBMS Session Control Signalling. The MCE does not perform UE - MCE signalling.

When the MCE is part of another network element, an eNB is served by a single MCE.

15.8.2
M2 Interface Functions

15.8.2.1
General

The M2 interface provides the following functions:

-
MBMS Session Handling Function:

-
MBMS Session Start, MBMS Session Stop, MBMS Session Update.

-
MBMS Scheduling Information Provision Function.

-
M2 Interface Management Function:

-
Reset, Error Indication.

-
M2 Configuration Function.
-
MBMS Service Counting Function.
-
MBMS Service Suspension Function.
15.8.2.2
MBMS Session Handling Function

The MBMS Session Handling Function enables the MCE to provide Session Start, Session Stop and Session Update messages to the eNBs it is connected to. The MCE provides respective QoS and MBMS Area information to the eNB.

15.8.2.3
MBMS Scheduling Information Provision Function

The MBMS Scheduling Information Provision Function enables the MCE to configure MCCH content according to the expected or ongoing MBMS services.

15.8.2.4
M2 Interface Management Function

The M2 interface management functions provide:

-
means to ensure a defined start of the M2 interface operation (reset);

-
means to handle different versions of application part implementations and protocol errors (error indication).

15.8.2.5
M2 Configuration Function

The M2 Configuration Function allows the eNB to exchange with the MCE node configuration information necessary for operation the M2 interface, and MCCH related BCCH content.
15.8.2.6
MBMS Service Counting Function
The MBMS Service Counting Function enables the MCE to perform counting and to receive counting results per MBMS service(s) within MBSFN area(s). MCE can perform counting only for those MBMS service(s) for which access has not been denied by the admission control function for the corresponding MBMS session(s).
15.8.2.X
MBMS Service Suspension Function
The MBMS Service Suspension Function enables the MCE to inform the eNB for an MBMS Service that has been started that it can relese allocated RAN resources, leave the IP multicast if already joint and suspend the nofication of that MBMS service while keeping the MBMS context for that service. The MBMS Service Suspension Function also enbles the MCE to inform the MME for an MBMS Service that has been suspended while keeping the MBMS context for that service.
15.8.3
M2 Interface Signalling Procedures

15.8.3.1
General

M2 interface signalling consists of the following procedures:

-
MBMS Session signalling procedures:

-
MBMS Session Start procedure;

-
MBMS Session Stop procedure;

-
MBMS Session Update procedure.
-
MBMS Scheduling Information procedure;

-
M2 Interface Management procedures:

-
Reset procedure;

-
Error Indication procedure.

-
M2 Configuration procedures:

-
M2 Setup procedure;

-
eNB Configuration Update procedure;

-
MCE Configuration Update procedure.
-
MBMS Service Counting procedures:

-
MBMS Service Counting Request procedure;

-
MBMS Service Counting Results Report procedure.
-
MBMS Service Suspension procedure.
15.8.3.2
MBMS Session signalling procedure

The MBMS Session Handling Function enables the MCE to deliver Session Start, Session Stop and Session Update messages to the concerned eNBs. At Session Start and Session Update, the MCE provides respective QoS and MBMS Area information to the eNB.

15.8.3.3
MBMS Scheduling Information procedure

The MBMS Scheduling Information procedure enables the MCE to update MCCH information whenever necessary. Typically, the MCE issues an MBMS Scheduling Information procedure before user data transmission for an announced MBMS service starts or after it has ended.

15.8.3.4
M2 Interface Management procedures

15.8.3.4.1
Reset procedure

The Reset procedure is issued in order to initialize the peer entity after node setup and after a failure event occurred. This procedure may be initiated by both the eNB and MCE. The receiving entity shall release all resources.

15.8.3.4.2
Error Indication procedure

The Error Indication procedure may be initiated by the eNB and the MCE. It is used to report detected errors in one incoming message, if an appropriate failure message cannot be reported to the sending entity.
15.8.3.5
M2 Configuration procedures

15.8.3.5.1
M2 Setup procedure

The M2 Setup procedure allows the exchange of configured data which is required in the MCE and in the eNB respectively to ensure a proper interoperation and MCCH related BCCH content. The M2 Setup procedure is triggered by the eNB. The M2 Setup procedure is the first M2AP procedure executed on an M2 interface instance.

15.8.3.5.2
eNB Configuration Update procedure

The eNB Configuration Update procedure is used to provide updated configured data in the eNB and receive MCCH related BCCH content from MCE. The eNB Configuration Update procedure is triggered by the eNB.

15.8.3.5.3
MCE Configuration Update procedure

The MCE Configuration Update procedure is used to provide updated configured data in the MCE and tell eNB updated MCCH related BCCH content. The MCE Configuration Update procedure is triggered by the MCE.
15.8.3.6
MBMS Service Counting procedures

15.8.3.6.1
MBMS Service Counting Request procedure

The MBMS Service Counting Request procedure is used to trigger the eNB to count the number of UEs that either are receiving the MBMS service(s) or are interested in the reception of the MBMS service(s).
15.8.3.6.2
MBMS Service Counting Results Report procedure
The MBMS Service Counting Results Report procedure is used to provide the MCE with the number of UEs that either are receiving the MBMS service(s) or are interested in the reception of the MBMS service(s) based on counting performed by the eNB. 

NOTE:
It is FFS if the MCE should be able to differentiate if the counting results correspond to the UEs that are receiving the MBMS service(s) or to the UEs interested in reception of the MBMS service(s).
15.8.3.6.x
MBMS Service Suspension procedure

The MBMS Service Suspension procedure is used to indicate to the eNB for an MBMS Service that has been started that it can relese allocated RAN resources, leave the IP multicast if already joint and suspend the nofication of that MBMS service while keeping th MBMS context for that service.
15.9
M3 Interface

15.9.1
M3 Control Plane

The M3 control plane interface is defined between the MME and the MCE. The control plane protocol stack of the M3 interface is shown on Figure 15.9.1-1. The transport network layer is built on IP transport, for the reliable transport of signalling messages SCTP is added on top of IP. The application layer signalling protocol is referred to as M3AP (M3 Application Protocol).
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Figure 15.9.1-1: M3 Interface Control Plane (MME-MCE)

The SCTP layer provides the guaranteed delivery of application layer messages.

In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs.

A single SCTP association per MME-MCE interface instance shall be used with one pair of stream identifiers for M3 common procedures. Only a few pairs of stream identifiers should be used for M3 MBMS-service-dedicated procedures. MME and MCE communication context identifiers that are assigned by the MME and the MCE for M3 MBMS-service-dedicated procedures shall be used to distinguish MBMS service specific M3 signalling transport bearers. The communication context identifiers are conveyed in the respective M3AP messages.

15.9.2
M3 Interface Functions

15.9.2.1
General

The M3 interface provides the following functions:

-
MBMS Session Handling Function:

-
MBMS Session Start, MBMS Session Stop, MBMS Session Update.

-
M3 Interface Management Function:

-
Reset, Error Indication.

15.9.2.2
MBMS Session Handling Function

The MBMS Session Handling Function enables the MME to provided Session Start, Session Stop and Session Update messages to the MCEs it is connected to. The MME provides respective QoS and MBMS Area information to the MCEs.

15.9.2.3
M3 Interface Management Function

The M3 interface management functions provide:
-
means to ensure a defined start of the M3 interface operation (reset);

-
means to handle different versions of application part implementations and protocol errors (error indication).

15.9.3
M3 Interface Signalling Procedures

15.9.3.1
General

M3 interface signalling consists of the following procedures:

-
MBMS Session signalling procedures:

-
MBMS Session Start procedure;

-
MBMS Session Stop procedure;

-
MBMS Session Update procedure.

-
M3 Interface Management procedures:

-
Reset procedure;

-
Error Indication procedure.

-
MBMS Service Suspension procedure.
15.9.3.2
MBMS Session signalling procedure

The MBMS Session Handling Function enables the MME to deliver Session Start, Session Stop and Session Update messages to the concerned MCEs. At Session Start and Session Update, the MME provides respective QoS and MBMS Area information to the MCEs.

15.9.3.3
M3 Interface Management procedures

15.9.3.3.1
Reset procedure

The Reset procedure is issued in order to initialize the peer entity after node setup and after a failure event occurred. This procedure may be initiated by both the MME and MCE. The receiving entity shall release all resources.

15.9.3.3.2
Error Indication procedure

The Error Indication procedure may be initiated by the MME and the MCE. It is used to report detected errors in one incoming message, if an appropriate failure message cannot be reported to the sending entity.
15.9.3.3.x
MBMS Service Suspension procedure

The MBMS Service Suspension procedure is used to indicate to the MME for an MBMS Service that has been suspended while keeping the MBMS context for that service.
15.10
MBMS Counting
15.10.1
General

MBMS counting in LTE is used to determine if there are sufficient UEs interested in receiving a service to enable the operator to decide if it is appropriate to deliver the service via MBSFN. It allows the operator to choose between enabling or disabling MBSFN transmission for the service. MBMS counting applies only to connected mode UEs. Enabling MBSFN transmission is called as "Activation" and disabling is called "Deactivation".

The following principles are used for the MBMS counting:
-
Activation/Deactivation of MBMS service provision is applied in a whole MBSFN area rather than individual cell level, and only on existing MBSFN areas.

-
Counting is supported for both a service already provided by MBSFN in an MBSFN area as well as for a service not yet provided via MBSFN in an MBSFN area. A service not yet provided via MBSFN in an MBSFN area may be:

-
Service provided via unicast bearer.

-
Service not yet provided either by MBSFN or by unicast.

-
RAN is not aware of MBMS service provisioning through unicast bearers.
15.10.2
Counting Procedure

The Counting Procedure is initiated by the network. Initiation of the Counting Procedure results in a request to each eNB involved in the providing MBSFN area to send a Counting Request (the Counting Request is included in the directly extended MCCH message), which contains a list of TMGI's requiring UE feedback. The connected mode UEs which are receiving or interested in the indicated services will respond with a RRC Counting Response message, which includes short MBMS service identities (unique within the MBSFN service area) and may optionally include the information to identify the MBSFN Area (if overlapping is configured).

The following principles are used for the Counting Procedure:
-
Network has means to disable UE counting per service.

-
The UE is able to report on multiple MBMS services via a single Counting Response message.

-
It is unnecessary to retransmit the Counting Response when the UE moves within the same MBSFN area.
-
The network only gets one response from a UE related to one Counting Request message, which is broadcast for one modification period.

-
The UE can not automatically indicate to network a change of interest in MBMS service(s).
-
The network counts UE interest per service.
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